^1 




claimed is: 

\/\ An etching method for use in integrated circuit fabrication, the method 
'compjrisiita the steps of: 

pnwiding a metal nitride layer on a substrate assembly; 
providing regions of cobalt silicide on first portions of the metal nitride layer; 
providing regions of cobalt on second portions of the metal nitride layer; and 
removing the regions of cobalt and the second portions of the metal nitride layer 
with at leastVme solution including a mineral acid and a peroxide. 



2. The memod according to claim 1 , wherein the mineral acid is selected from the 
group including HC1, H 2 S0 4 , H 3 P0 4 , HN0 3 , and dilute HF. 

3. The method according to claim 2, wherein the mineral acid is HC1. 



The method according to claim 1, wherein the peroxide is hydrogen peroxide. 



5 . The method ^ccordikg 
the regions of cobalt £nd the ; 
solution including a ml 



to claim 1, wh 
cond portions 



rein the removing step includes removing 
f the mjptal nitride layer with a single 



. and a peroxifle. 



6. The method according to claim 1, wherein the removing step includes: 

removing the regions of cobalt with a first solution containing a mineral acid and 
a peroxide; and 

removing the second portions <\f the metal nitride layer with a second solution 
containing a peroxide. 



An etching methodjfor use in integrated circuit fabrication, the method 
comprising the steps of: 

providing a metal nitride layer on a substrate assembly; 
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providing regions 
providing regions 
removing thi 
with a solution including 



8. 



TheWethod 



of cobalt silicide on first portions of the metal nitride layer; 
of cobalt on second portions of the metal nitride layer; and 
regions of cobalt and the second portions of the metal nitride layer 
a mineral acid and a peroxide. 



iccording to claim 7, wherein the mineral acid is selected from the 
, H 2 S0 4 , H 3 P0 4 , HN0 3 , and dilute HF. 



group including HC 



9. The method according to claim 8, wherein the mineral acid is HC1. 



10. The method according to claim 7, wherein tne peroxide is hydrogen peroxide. 
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1 1 . The method 1 iccording to claim 7, wherein the Solution includes a ratio in a range 

\ 

of about 1:1:35 (mineral ; 
acid:peroxide:deioniied 1 



acid:peroxide:deionizid W£tf&) to about 1:1:5 (mineral 
water). 




The method according t^ claim 1 1, 
range of about 1:1:25 (mineral aeid:peroxide: 
acid:peroxide:deionized water). 



wllerein the solution includes a ratio in a 
deionized water) to about 1:1:10 (mineral 



W An etching method for use in integrated circuit fabrication, the method 
Comprising the steps of: \ 

providing a metal nitride layer on a substrate assembly; 
providing reg ons of cobalt silicidym first portions of the metal nitride layer; 
providing regions of cobalt on second portions of the metal nitride layer; 



removing the 
removing the 
containing a peroxide 



regions of cobalt with jyirst solution containing a mineral acid; and 
second portions of the inetal nitride layer with a second solution 
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14. 

group including 



method according to claim 13, wherein the mineral acid is selected from the 
HC1, H 2 S0 4 , H 3 P0 4 , HN0 3 , and dilute HF. 

15. The method according to claim 14, wherein the mineral acid is HC1. 



16. Themethoi 



tioda 



according to claim 13, wherein the peroxide is hydrogen peroxide. 



17. The method according to claim 13, wherein the first solution includes a ratio in a 



range of about 



mod accor< 
l:l::i00 (m 



1 0 acid:peroxide:deior ized water) 



1 8 . The methodj according 
range of about 1:1 
acid:peroxide:deiodized 



(mineral acid:peroxide:deionized water) to about 1 :1 :70 (mineral 



to claim 17, wherein the first solution includes a ratio in a 
00 (minera\acid:peroxide:deionized water) to about 1:1:100 (mineral 
water). 



19. The method according to da^m 13Vwherein the second solution includes a ratio 
in a range of about l|:50 (peroxid^:de\onizefl water) to about 1:1 (peroxide :deionized 
water). 



20. The method 
in a range of about 
water). 



according to claim 19^\*jherein the second solution includes a ratio 
10 (peroxide:deionized water) to about 1:5 (peroxide :deionized 




comprising the step > 



21. The method 
in a range of about < 

(mineral acid:peroxi|de:deionized water). 



according to claim 13, wherein the second solution includes a ratio 

\ 

05:1:6 (mineral acid:peroxide:deionized water) to about 1:1:6 



2. An etching r lethod for use in integrated circuit fabrication, the method 



of: 



\ 
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pfbviding altitanium nitride layer on a substrate assembly; 
providing regions of cobalt silicide on first portions of the titanium nitride layer; 
providing regions of cobalt on second portions of the titanium nitride layer; and 
removing the\regions of cobalt and the second portions of the titanium nitride 
layer with a solution including a mineral acid and a peroxide. 



;ording to claim 21, wherein the mineral acid is HC1 and the 
sroxide. 



22. The method aJ 
peroxide is hydrogen 




range of about 1:1:35 



23. The method according to claim 22, wherein the solution includes a ratio in a 

(HClrh^drogen peroxide:deionized water) to about 1:1:5 
(HChhydrogen peroxide:deionized water). 




7ft. An etching met lod for us^in int^gralpd circuit fabrication, the method 
comprising the steps o 

providing a tit£ nium nitride lavfe 
providing regie ns of cobalt silijcid^/ 
providing regions of cobalt on< 

removing the rqgions of cobalt) witl\ a fiijpt solution containing a mineral acid and 
a peroxide; and 

removing the sebond portions of the titanium nitride layer with a second solution 



ubstrate assembly; 

rst portions of the titanium nitride layer; 
rtions of the titanium nitride layer; 



containing a peroxide. 



25. The method according to claim 24, wherein the mineral acid of the first solution 
is HC1 and the peroxide is hydrogen peroxide. 

26. The method according to claim 24, wherein the first solution includes a ratio in a 

range of about 1:1:300 (H(Cl:hydrogen peroxide:deionized water) to about 1:1:70 

1 \ 
(HCl:hydrogen peroxide:ddionized water). \ 
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27. Tie method according to claim 24, wherein the peroxide of the second solution is 
hydrogen peroxide . 



28. The mfethod 
in a range of al>9ut 
water). 





according to claim 27, wherein the second solution includes a ratio 
:50 (peroxide:deionized water) to about 1:1 (peroxide:deionized 



9. A method foioise in patterning a stack including cobalt silicide, the method 
comprising the steps of: 

providing a 1 lyel^of cobalt, regions of silicon, and a conductive diffusion barrier; 
reacting the layer of cobalt and regions of silicon using thermal processing 
resulting in the stack including cobalt silicim ancMhe conductive diffusion barrier and 
further resulting in inreacted cobalt overlying removable regions of the conductive 



diffusion barrier; and 

removing the unreactedbobalt and 
barrier using at least one solutior^including 



30. The method 
the unreacted cobalt 
the removable regionb 



lovable regions of the conductive diffusion 
a mineral acid and a peroxide. 



according to claim 29, Wherein the removing step includes removing 
using a first solution including a mineral acid and a peroxide with 
of the conductive diffusion barrier being an etch stop. 



3 1 . The method according to claim 30,^wherein the removing step further includes 
removing the remova )le regions of conductive diffusion barrier using a second solution 
including a peroxide. 



32. The method according to claim 29, wherein the mineral acid is HC1 and the 



peroxide is hydrogen 



peroxide. 
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A method for use in integrated circuit fabrication, the method comprising the 



aviding a netal nitride layer on a substrate assembly; 
) providing a layer of cobalt on the metal nitride layer; 
providing a layer of silicon on the cobalt layer; 

patterning tho silicon layer resulting in exposed portions of cobalt and unexposed 
portions of cobalt 

performing\d thermal treatment to form cobalt silicide from the unexposed 
portions of cobalt over first portions of the metal nitride layer with unreacted cobalt 
resulting over second\ortions of the met^utride layer; and 

removing th s unreacted cobalt and tha second portions of the metal nitride layer 
with at least one so! utionVncluding a mineral add and a peroxide. 



34. The method 
the unreacted cobali 



35. The method 

removing the 
peroxide; and 

removing the 
including hydrogen peroxide. 



^pd. An etd^ing c{>iri 
and deionized water. 




in the removing step includes removing 



according to claim ! 

and the second portions of the metal nitride layer with a single 
solution including HC1 and hydrogen peroxide. 



iccording to claim 33, wherein the removing step includes: 
unreacted cobalV with a first solution including HC1 and hydrogen 

second portions of the metal nitride layer with a second solution 



mebition, the composition comprising a mineral acid, a peroxide, 

j v 



37. The etching composition according to claim 36, wherein the mineral acid is HC1 



and the peroxicjete hydrogen peroxide. 
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38. The compositionkccording to claim 36, wherein the composition includes a ratio 
in a range of about 1 : 1 :3frt(mineral acid:peroxide:deionized water) to about 1:1:5 
(mineral acid:peroxide:dei|pnized water). 

39. The composition aciford^ to claim 38, wherein the composition includes a ratio 
in a range of about 1:1:25 (mineral acid:peroxide:deionized water) to about 1:1:10 
(mineral acid:peroxide:deionked water). 



. 4# A inethoty of forming a word line for a memory device, the method comprising 
the steps of: 

selectiv&M oxidizing the surface of a substrate assembly to form at least one 
active area and field oxide regions; 

forming a gate film in the active area; 
forming a conductive silicon layer over the gate film; 



forming a meklNnitride layer over the conductive silicon layer; 
forming a cobajt layer over the metal ^tride layer; 



forming a layer of silicon over the 
forming a cap layer over the layer 



layer; 



ver 

r era 



patterning the capuayerand layer 
overlying first portions onthe metal nitride 



over the gate film in the active areavof the 



eavof tl 




over first portions of the cobalt layer 
define the word line at least in part 
evice while exposing second 



portions of the cobalt layer Werlying\second portions of the metal nitride layer; 

performing an annea| to react th^ first portions of the cobalt layer with the layer 
of silicon; 

removing the second portions of cobalt and the second portions of the metal 
nitride layer with at least one solution including a mineral acid and a peroxide, such 

removal resulting in exposed portions of the conductive silicon layer; and 

\ \ v 

removing the exposed portions of the conductive silicon layer. 
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41 . The method according to claim 40, wherein the step of removing the second 
portions of cobalt silicide and metal nitride layer includes removing the second portions 
of cobalt and th > second portions of the metal nitride layer with a single solution 
including HGl and hydrogen peroxide. 

42. The method according to claim 40, wherein the step of removing the second 
portions of cobidrsilicide and metal nitride layer includes: 

removir g the^ second portions of cobalt with a first solution including HC1 and 
hydrogen peroxide; 

removing the second portions of the metal nitride layer with a second solution 
including hydrogen peroxide. 

A method of forming^a local inter/onnecjf for a memory device, the method 
comprising the steps of: 

selectively oxidizing the\urfac£ of#sub$trate to form one or more active areas 
and field oxide regions; 

a gate region, sourceJregion, and drain region in the one or more active 




forming 



areas; 




forming i)ne of at least a portion\^f a bit line and a word line; and 
forming an interconnect to connect at least two of the gate region, source region, 
drain region, bit ine, and word line, the fon^ing of the interconnect step comprising the 
steps of: 

fo;ming a metal nitride layer over at least an oxide provided between the 
at least two of the gate region, source region, drain region, bit line, and word line, 

forming a cobalt layer over the met^l nitride layer, 

for ming a layer of silicon over the cobalt layer, 

patterning the layer of silicon over firsf\^ortions of the cobalt layer 
overlying first portions of the metal nitride layertfo define the interconnect while 
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exposing second portions of the cobalt layer overlying second portions of the 
metal nitride layer, 

peiromiing an anneal to react the first portions of the cobalt layer with the 
patterned layer of silicon, and 

removing the second portions of cobalt and the second portions of the 
metal nitride jay^r with at least one solution including a mineral acid and a 
peroxide. 



44. The method a 
the second portions o: 



single solution including HC1 and^hydrogei^peroxide. 



;cording\to claim 43, wher sin the removing step includes removing 

\ i 
cobalt an$ the secona por ions of the metal nitride layer with a 



45. The method according to claim\43, wherein the removing step includes: 

removing the second portions of cobalt with a first solution including HC1 and 

hydrogen peroxide; anc 

removing the sebond portions of the metal nitride layer with a second solution 

including hydrogen peroxide. 
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